Introduction
Although some dermatologic diseases develop more frequently among people living with Human immunodeficiency virus (HIV) than among the general population, the prevalence of psoriasis is about the same in these groups at approximately 1-4% [1, 2] . When accompanied by severe pruritus and skin lesions, HIV-associated psoriasis may profoundly affect an individual's quality of life. Moreover, HIV-associated psoriasis responds poorly to treatment. Furthermore, treatment must be considered carefully because of the characteristics of immunosuppression and the immunosuppressive effect of systemic anti-psoriasis therapy [3] . Therefore, appropriate treatment is of great importance. So far, there has been no case report on HIV-associated psoriasis in the Korean literature despite extensive reviews in other languages. Here, we report a case of severe HIV-associated psoriasis successfully treated with acitretin and review the relevant literature.
Jeong YS, et al.
• Acitretin therapy for HIV-associated psoriasis www.icjournal.org
116

Case Report
A 52-year-old man living with HIV/AIDS was hospitalized because of severe pruritus with a generalized skin rash with scaling that began months ago and responded poorly to therapy with oral antihistamine and topical steroids. He was diagnosed with HIV-tuberculosis co-infection 4 years ago, with a CD4 count of 30 cells/mm 3 . Antiretroviral therapy was changed to boosted atazanavir and raltegravir owing to virologic failure. The subject had no history of smoking, alcohol consumption, lithium or β-blocker treatment, or family history of psoriasis.
Six months ago, he began visiting an outpatient clinic prompted by severe pruritus and rashes all over his body. Antihistamine and topical steroid ointment treatment had no effect. A skin biopsy was taken from a skin lesion on the posterior back, which was covered with scaly plaques. Optical microscopy revealed lymphocytes, macrophages, and multinucleated giant cells in corium-layer blood vessels. Irregular acanthosis, parakeratosis, and microabscesses were confirmed in the dead skin cells of the epidermal layer, which is consistent with psoriatic-form dermatitis (Fig. 1) . The patient was treated with 3 courses of ultraviolet B radiation (300-397 mJ) delivered by a Cosmolux N-UVB 6,000 C (Choyang Medics, Seongnam, Korea).
The patient was admitted to the hospital because of aggravation of the skin lesions. On admission, blood pressure was 130/80 mmHg, pulse rate was 106 bpm, respiration rate was 20 breaths per minute, and body temperature was 36.6°C. Papuloerythematous skin lesions accompanied by silverwhite scales were observed on his scalp and over his entire body (60% of body surface area) ( Fig. 2A and B) . No other unusual signs in the chest or abdominal area were observed. Neither arthralgia nor arthritis was observed in the extremities.
The laboratory test results were as follows: white blood cells, 4,800/mm 3 Fig. 2C and D) . The dose of acitretin was reduced to 20 mg because of diminished pruritus. The patient was discharged on the 9 th day.
When he visited an outpatient clinic 2 months later, most of the scales and papuloerythematous skin lesions had disap- A B peared ( Fig. 2E and F) . Acitretin 10 mg was continued for 3 more months (Fig. 3) . As of writing, the patient is still being monitored at the outpatient clinic and has not experienced relapse after 1.5 years.
Discussion
Dermatologic disorders in people living with HIV/AIDS can be classified as primary or secondary. Primary diseases include seborrheic dermatitis, xerosis, atopic dermatitis, eosinophilic folliculitis, and psoriasis. Secondary diseases are associated with opportunistic viral, bacterial, or fungal infections and some neoplastic ones, which are more prevalent than in primary diseases [4] . Psoriasis causes severe pruritus and pain, and responds poorly to treatment; thus, it may profoundly affect an individual's quality of life and can even be fatal in some cases.
There is no agreed upon definition of HIV-associated psoriasis; the term is often used together with psoriasis in HIV seropositive patients out of confusion. Traits of HIV-associated psoriasis distinguishing it from classic seronegative psoriasis are sudden onset as well as its more severe, acral, extensive, and recalcitrant nature [4] . The disease also exhibits various morphological types in the same patients, appearing in onethird of their histories, along with a high frequency of arthritis. Notably, exacerbation due to staphylococcal and streptococcal infection is more common among HIV-infected individuals [5, 6] . In the present case, psoriasis began suddenly and was immediately severe (involving 60% of body surface area) during the course of diminished immune function (CD4 count, 44/mm 3 ) without other risk factors such as excessive alcohol intake, smoking, and the use of drugs such as lithium and β-blockers [6] . No infectious complications occurred during treatment under close follow-up. Psoriasis is associated with T-cell activation. Treatments that decrease T-cell count improve psoriasis, but HIV-associated psoriasis is more severe as a result of weakened immunosuppression [7, 8] ; its risk is 9-fold greater with a CD4 count < 200/mm 3 [9] . Thus, HIV-associated psoriasis acts as a marker of immune suppression. In addition, this makes HIV-associated psoriasis paradoxical. There are 3 competing hypotheses attempting to address this paradox. First, psoriasis is characterized by T cells that produce type-1 cytokines (i.e., interleukins 12 and 23, interferon γ, and tumor necrosis factor-α) [10] ; however, in AIDS, T cells produce type-2 cytokines (i.e., interleukins 4, 5, and 10) [11] . The onset and subsequent exacerbation of psoriasis are associated with the numbers of CD8 T cells and their memory subsets in the dermis and epidermis of lesional skin [12] [13] [14] . CD8 T-cell counts are elevated in HIVassociated psoriasis, possibly accounting for the psoriasis [15] . The second hypothesis involves the depletion of CD4 suppressor T cells, which results in unchecked pro-inflammatory Figure 2 . Photographs showing symmetrical, erythematous, and scaly plaques cutaneous lesion on the anterior trunk (A) and dorsum (B). On the 8th day of acitretin administration, the scaly lesions on the anterior trunk and dorsum had improved (C, D). After 2 months of treatment, the erythematous and scaly plaque cutaneous lesions nearly disappeared (E, F).
A C E B D F pathways due to the T cell imbalance, which may in turn cause psoriasis [16] . The third hypothesis states that because superantigen-mediated autoimmunity is characterized by autoreactive T cells bearing cutaneous lymphocyte-associated antigen, the recognition of autoantigens may result in molecular events that cause psoriasis [17, 18] . The treatment of HIV-associated psoriasis depends on the severity of the disease. Mild cases (< 2% body surface area) can be treated topically with emollients, corticosteroids, tar, vitamin D analogues, and retinoids. Meanwhile, moderate and severe (2-10% and < 10% of body surface area, respectively) cases can be treated with systemic therapies including phototherapy, acitretin, cyclosporin, hydroxyurea, and tumor necrosis factor-α inhibitors (i.e., etanercept or infliximab) with effective anti-retroviral treatments [6] . The treatment of moderate and severe HIV-associated psoriasis is challenging, and the risk-to-benefit ratio specific to these patients needs to be taken into account when selecting therapies.
In the present case of severe HIV-associated psoriasis, acitretin, a second-generation retinoid, was prescribed as a second-line treatment after the failure of first-line ultraviolet B phototherapy [19] . Buccheri et al. [20] report good to excellent responses in 6 (54%) of 11 patients with HIV-associated psoriasis and found complete clearance in 4 patients (36%) after 20 weeks of acitretin monotherapy.
Although oral retinoids are generally well tolerated, side effects can limit their use and negatively affect lipid profiles and liver functions [5] . HIV seropositive patients can have altered lipid profiles with hyperlipidemia at baseline. Accordingly, lipid profile and liver enzymes were closely monitored in the present case.
In summary, we report the first case of HIV-associated psoriasis in Korea. HIV-associated psoriasis is a serious condition that requires careful treatment selection and monitoring. This case report corroborates the safety and efficacy of acitretin therapy for the treatment of HIV-associated psoriasis. Nevertheless, additional case reports and research are required to clarify the characteristics and pathogenesis of psoriasis in patients with HIV. Figure 3 . Treatments administered. Acitretin 30, 20, and 10 mg were administered for 21 weeks. Phototherapy involving 3 courses of ultraviolet B radiation (300-397 mJ) was administered for 6 weeks. Anti-retroviral therapy involving boosted atazanavir and raltegravir was administered throughout the treatment period. 
